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OLED for Next-Generation Energy-Saving Lighting Applications
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An Organic Light-Emitting Diode (OLED) is a device composed of a thin organic film and electrodes, and emits light by

current injection. OLED is expected to be the next-generation light source, because it is superior to the conventional light sources in

illumination applications due to its high design flexibility, compactness, light weight, and high response.
In this paper, we report on the high-performance OLED which we have developed. This device has achieved a high Color
Rendering Index (CRI), high efficiency, and long lifetime which are close to fluorescent lamp.
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Fig. 1 Relation of CRI and blue emission peak wavelength
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Fig. 2 Typical structure of two-unit fluorescent/phosphorescent hybrid
OLED
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Fig. 3 Angular dependence of emission color of various white panels
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Fig. 4 Image of white OLED panels for lighting application
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Fig. 5 Light outcoupling structures of OLED
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55



288

Panasonic Technical Journal Vol. 57 No. 4 Jan. 2012

EHTaicifETE 5.
FArIZOWTIE, 1000 cd/m®T1 ~ 3R RFEETH -
7o, EERGEAZAT 5O BB & [ DL
L B 2L, 2B TR LA TN ADFFd ARy
27 (3000 cd/m* THEEETO %2351 5 FHar 1 HREH) 233K
DOHNDL. WMELT NS ADFH %k T OFMICIRET
% & BUIRIZF 5000 B~ 1500k BB X v, S8 Fa
RUFETHOIRHFRY VM EORMIERLEATDH
Lo Fl, whvFaoy ML OMAETLRELARE
EibNb.
AW TIE, HwiHaErEREED D,
FoEN, ) YN FREEL VKT L, MAO=KE
REOGIT L M L XV ofl (Ra>80) Th o7z 5k
Ra>90DH M2 W T 5 72012, FHkEY VW b#H @
BoFHGrUEs s EPRERETH .

VLo ErzFL0b0%, FE2RIIRT.

23k A VPG TN X ORI
Table 2 Performance of all phosphorescent white OLEDs
at 1000 cd/m?

T bd | bk <%$§§EEE%@>
w w| BRI HLUEEE < 7 OYEEE
HRDEUBE | e i) | (SEIFEERL > )
BH3E 65 Im/W 80 Im/W 128 Im/W
AR LEIER| ~40% ~ 40 % ~ 60 %
MEEEEES | >30000h | ~ 10000 h ~ 20000 h
Ra 85 83 82
BEEEZ (0.44,0.43) | (0.43,0.44) (0.41, 0.43)

|3. FEH

A PELI I o w5 (AL & 2819 5 Jk R (G 30O6M
BernrHwiAafiwlF1=y MEBEZEIE L.
M E OYAF R FHC I W TRIZE L 7B Bl ) L
BFOME R AN, FORIFES6 Im/W, FFar15)7
MUE, Ra9IDHBTNA ZAZER L T/, kit
ROBENEMRTH BHMY) VHEZ V2 =LY
YOHB TN A A TIEFERD R IZ80 Im/WIZHE L 7=
NS ORFILBEAF O HOEKT B Bl (60 ~ 80 Im/W)
IABETH L. SHIEF—NVY) Y RETOEHAL,
BLOSH 220600 W LAFEOM LI X - TERAS
HAOREHZAL o 7-HEZ D 5.

KEFEOE7- 5553 L0 (), v E (B,
BMEESE (FF), BN RFEAN IWERY, HIFBERY:
EILFTYEM L TV ANEDO [ ERE - i i
HOFEMBEFAMNESE | 70y 27 MCBULREEETH
5. F72, KREZIIKT 2 KM E OB ICREL,

56

H#ft# (%), Universal Display Corp. , & O #}--
L ETOITHHE V22K Rk E e R L
kR

SEXH

[1] “Light’s labour’s lost -- policies for energy-efficient lighting,”
International Energy Agency, 2006.

[2] M. A. Baldo et al., “Very high-efficiency green organic light-
emitting devices based on electrophosphorescence,” Appl. Phys.
Lett. 75, pp.4-6, 1999.

[3] C. Adachi et al., “High-efficiency organic electrophosphorescent
devices with tris (2-phenylpyridine) iridium doped into electron-
transporting materials,” Appl. Phys. Lett. 77, pp.904-906, 2000.

[4] H. Yamamoto et al., “High efficiency and long-lived green
phosphorescent OLEDs,” Proceedings of IDW’09, pp.435-438,
2009.

[5] T. Nakayama et al., “Development of phosphorescent white
OLED with extremely high power efficiency and long lifetime,”
SID 2007 Int. Symp. Digest Tech. Papers 38, pp.1018-1021,
2007.

[6] N. Ide et al., “White OLED devices and processes for lighting
applications,” Proceedings of SPIE vol.7722, 2010.

[7] T. Komoda et al., “High efficient OLEDs and their application to
lighting,” Journal of Light and Visual Environment, vol.32, no.2,
pp.75-77.

[8] “Panasonic 7 ¥ 7H#ATH ¥ 1 7 201 14EFERR,” p.244.

[9] “ENERGY STAR program requirements for solid state lighting
luminaires,” Eligibility Criteria — ver.1.1, 2008.

[10]T. Komoda et al., “White OLEDs for next generation solid state
lightings,” Proceedings of IDMC’11, Session 23-02, 2011.

[11]T. Komoda et al., “High performance white OLEDs for next
generation solid state lightings,” SID 2011 Int. Symp. Digest
Tech. Papers 42, pp.1056-1059, 2011.

[121+ A5 247 LV A Y ) — A (Apr.22.2010) , “Bringing
LED efficiency to new heights — OSRAM’S UX:3 chip
technology,” http://www.osram-os.com/osram_os/EN/News_
Center/Spotlights/Technology/Bringing-LED-Efficiency-to-
New-Heights-OSRAMS-UX3-Chip-Technology.html, % I
Dec.05.2011.



TRIF - (B - & - BT XX —Hifis SURZEM HE  RIEAE I XX 3R - BHRELREA 289

BEERN

TIPRIE= Kazuyuki Yamae
LY a— g v Ak HAAE
Engineering Div., Panasonic Eco Solutions Co.,
Ltd.

i ,

Pusii = 1) Hiroya Tsuji

TaV) a—a v A HEAE
Engineering Div., Panasonic Eco Solutions Co.,
Ltd.

it (Be)

\

TV a—a v Atk BAiARE
Engineering Div., Panasonic Eco Solutions Co.,

Ltd.
it (T5)

FyTrq4arFy b7y b Varutt Kittichungehit
TV a—a v A HAR
Engineering Div., Panasonic Eco Solutions Co.,
Ltd.
-

| iy L
MABF Yuko Matsuhisa
TaVY x—3 g v A BAAE
Engineering Div., Panasonic Eco Solutions Co.,
Ltd.

| ()
FHRAL Nobuhiro Ide
TV a—a v Atk AL
Engineering Div., Panasonic Eco Solutions Co.,
Ltd.
4%

IMASE Takuya Komoda

?
2

57





